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1. 2
$m$ ( ) (Lotka-Volterra
) )
$\frac{dP_{i}}{dt}=P_{1}(\sum_{j=1}^{s}P_{i-j}-\sum_{j=1}^{s}P_{i+j})$ (1)
$i=1,2,$ $\ldots m$) ’ $a_{1j}$
$\sum_{j=1}^{m}a_{ij}P_{j}\equiv\sum_{j=1}^{s}P_{i-\dot{J}}-\sum_{j=1}^{s}P_{1+j}$ (2)
$a_{ij}=1$ $i$ $j$ $(j\prec i)$ $a_{ij}=-1$
$i$
$j(i\prec j)$ . $i_{j}-i_{k}\equiv 1,2,$ $\ldots,$ $q$ ( mod $m$ ),






$R_{l}(q)=\{(i_{1}, i_{2)}\ldots, i_{l})|i_{k}\prec i_{i}$ for $i_{i}-i_{k}\equiv 1,2,$ $\ldots,$ $q$ ( mod $m$)) $i_{j}\sim i_{k}$
for $i_{j}-i_{k}\equiv q+1,$ $q+2,$ $\ldots,$ $m-q-1(modm),$ $i_{1},$ $i_{2},$ $\ldots,$ $i_{l}\in\{1,2, \ldots, m\},$ $i_{1}\prec$
$i_{2}\prec,$
$\ldots,$
$\prec i_{l},$ $i_{1}\leq i_{2},$
$\ldots,$
$i_{l}$ }
$I_{\mathfrak{l},q}= \sum_{(;_{1)};_{2},\ldots,:_{l})\in R_{l}(q)}P_{i_{1}}P_{i_{2}}\ldots P_{1_{l}}$
(3)
(1) (Itoh(1977, 1979,






and Satsuma (1976)) $0$
$m=2s+1$ , $I_{2r+1,r}(r=0,1, \ldots, s)$








Bogoyavlensky (1988) Lax $J_{k}$ ,
$J_{k+1}= \sum_{i=1}^{m}\sum_{s_{1},s_{2},..s_{k}}.,C(s_{1}, s_{2}, \ldots, s_{k})\prod_{l=0}^{k}P_{2-lr+s_{1}+\ldots+s_{1}}$ (4)
$s_{i}>0,$ $s_{0}=0,$ $C(s_{1}, s_{2}, \ldots, s_{k})=(k+1)s+1-s_{1}\cdot-\ldots-s_{k)}s_{1}+\ldots+s_{k}\leq$
$(k+1)s$
$m=2s+1$ , $I_{2r+1^{\backslash },r}(r=0,1, \ldots, s)$ $s=2$
$J_{1}=I_{1,0},$ $J_{2}=2I_{1,0}^{2},$ $J_{3}=3I_{1,0}^{3}+9I_{3,1}$ ,
$J_{4}=3I_{1,0}^{4}+24I_{1,0}I_{3,1}($
$J_{5}=3I_{1,.0}^{5}+45I_{3,1}I_{0}+15I_{5,2}$ .
(1) i) ii) $\ddot{u}i$ ) $n$




ii) $\triangle t$ 2 1
2 nC2
iii) $i$ 1 $j$ 1 , 2








$\vec{n}_{ii}=(n_{1}, \cdots, n;+1, \cdots, n_{j}-1, )n_{m})$ , $\vec{n}=(n_{1)}n_{2}, \cdots, n_{m})$
$a_{ij}$ (2) $X_{i}(t)/n=P_{i}$ $I_{l,q}$
(Itoh(1973, 1979, 1994))
















Fisher $m$ , $A_{1},$ $A_{2},$ $\cdots,$ $A_{m}$ $n$
4 4
4 $A;,$ $A_{j},$ $A_{k}$ , $A_{l}$ .
$A_{:}$ 1 $A_{j}$ 1 2 $A;A_{j}$ $A_{k}$ 1
$A_{l}$ 1 2 $A_{k}A_{l}$ . $A_{i}A_{j}$ $A_{k}A_{l}$
$1/2+s_{\mathfrak{i}j,kl}$ 2 $A_{i}A_{j}$ $1/2+s_{kt,\mathfrak{i}_{J}}$.
2. $A_{k}A_{l}$ $s_{ij,kl}=-s_{kl,i_{J}}$. . 2 $A_{i}A_{J}$
2 $A$; 2 $A_{j}$ 2 $A_{k}A_{l}$
2 $A_{k}$ 2 $A_{l}$
4
$[t, t+\triangle t]$ $\triangle t$ $t$ m
) $A_{1},$ $A_{2},$ $\cdots,$ $A_{m}$ $\vec{X}=(X_{1)}X_{2}, \cdots, X_{n})$




$k,$ $l=1,2,$ $\ldots,$ $m$ , $s_{1j,k1}=a_{ij}-a_{kl},$ $a_{1j}=a_{j:\text{ }}$ $n$
$\frac{dP_{t}(t)}{dt}=P_{i}(\sum_{j=1}^{m}aP-\sum_{k,j=1}^{m}a_{k_{\dot{J}^{P}}},P_{k}P_{j})$ (7)
$n$
$dP_{i}(t)=P_{i}( \sum_{j=1}^{m}a_{ij}P_{j}-\sum_{k)j=1}^{m}a_{k},{}_{j}P_{k}P_{j})+\sum_{j=1}^{m}\sqrt{\frac{1}{n}P_{i}(t)P_{j}(t)}db_{ij}(t)$ , (8)
4 ( (1993) (1993)) Lax
(Nakamura(1992,1994)) 4
(7),(8)
$n$ $m$ 1, 2, $\cdots,$ $m$ , ,
$X_{1}(t),$ $X_{2}(t),$ $\sim\cdots,$ $X_{m}(t)$ 4
4 4
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$A_{i},$ $A_{j)}A_{k}$ , $A_{l}$ . $A$; 1 $A_{j}$ 1
2 $A_{:}A_{j}$ $A_{k}$ 1 $A_{l}$ 1 2
$A_{k}A_{l}$ . $A_{i}A_{j}$ $A_{k}A_{l}$ $\check{}$ $1/2+s_{ij,kl}$
$A_{i}A_{j}$ $A_{k}A_{l}$ $1/2+s_{kl,ij}$ $A_{k}A_{j}$ $A_{k}A_{l}$
$S|j,kl=-s_{kl,\mathfrak{i}j}$ . $A_{:}A_{j}$ $A_{i}A_{l}$ 2
$A_{i}$ 1 $A_{4}$ 1 $A_{l}$ $A_{k}A_{j}$ $A_{k}A_{l}$
2 $A_{k}$ 1 $A_{j}$ 1 $A_{l}$
4
$[t, t+\triangle t]$ $\triangle t$ $t$ $m$
, $A_{1},$ $A_{2)}\cdots,$ $A_{m}$ $\vec{X}=(X_{1}, X_{2, )}X_{n})$
4 $[t, t+\Delta t]$ $\Delta t$
$m^{4}$ Poisson $N_{ij,kl}(c_{ij,kl})$
$i,$ $j=1,2,$ $\ldots,$ $m$ $t$ $c_{ij,kl}$ Poisson
$A;A_{j}$ $A_{k}A_{l}$ $i$ Poisson






$i,$ $j=Y,$ $2,$ $\ldots m$) ’ $i,$ $j,$ $k,$ $l=$
$1,2,$
$\ldots,$
$m$ , $S|j,kl+s_{kl,ij}=0,$ $S|j,kl=1/2(a:j-a_{k\mathfrak{l}}),$ $a_{ij}=Oji^{\text{ }}$
$b_{ij)kl}(t)+b_{kl,ij}(t)=0$ $b_{ij,kl}(t)$ $b_{kl,ij}(t)$ $b_{ij,kl}(t)$
\langle $i,$ $j$
)
$k,$ $l=1,2,$ $\ldots m$) ) Wiener $0$
$t$ $P_{i}=X_{i}/n$ $i=1,2,$ $\ldots,$ $m$
$\Delta P_{1}(t)=\sum_{j_{)}k,l=1}^{m}[2s_{ij,kl}P;P_{j}P_{k}P_{l}\Delta t +\sqrt{(1/n)P_{i}(t)P_{j}(t)P_{k}P_{l}}\Delta b_{ij,k.l}(t)]$, (9)
$\sum_{j,k,l=1}^{m}\sqrt{P_{i}(t)P_{j}(t)P_{k}P_{l}}\triangle b_{ij,k1}(t)=\sum_{k=1}^{m}\sqrt{P_{i}(t)P_{k}(t)}(\sum_{j,1=1}^{m}\sqrt{P_{j}(t)P_{l}(t)}\Delta b_{ij)kl}(t))$
(10)
$\sum_{j_{)}l=1}^{m}\sqrt{P_{j}(t)P_{l}(t)}\triangle b_{1j,k1}(t)\equiv\triangle b_{ik}(t)$ (11)
$E(\Delta b;k(t))=0,$ $Var(\Delta b_{ik}(t)=\triangle t$ $\triangle b_{ik}(t),$ $(i>k)$
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$- \frac{1}{n}dN_{kl,ij}(cn(\frac{1}{2}+s_{kl,ij})\int_{0}^{t}P_{1}(t)P_{j}(t)P_{k}(t)P_{l}(t)dt))$ . (14)
2 3 4 Lax
(Nakamura(1994)).
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